Abstract: An experiment was conducted to investigate the influence of inclusion of Sugarcane Press Residue (SPR) as a feed ingredient in layer diets on the qualities of the egg. Three experimental diets were formulated by incorporating SPR at 0, 5 and 10%. Another set of nine diets were prepared by supplementing each diet with either lipid utilizing agents (lipase and lecithin) or NSP degrading enzymes or together. Each of the twelve diets was offered to triplicate groups of 4 laying birds each. The trial lasted for 84 days divided in to three periods of 28-days each. The egg quality characteristics such as egg shape index, albumen index, Haugh unit scores, yolk index and yolk colour was statistically similar (p>0.05) among different treatments at different stages of experiment. However, the influence of different treatment diets on egg shell thickness was significant (p<0.01) on 28th and 56th day of trial. No significant differences could surface at different levels of SPR and between combinations of biotechnological tools excepting for shell thickness and yolk colour. Thus the SPR can be effectively utilized as a source of Ca and P in layers.
INTRODUCTION
The unprecedented demand for cereal and protein sources has resulted in escalation of feed costs which might marginalize the survival and growth of poultry industry (Chadha, 2005) . This calls for the use o f unconventional feed resource. Sugarcane Press Residue (SPR), a byproduct of sugarcane industry is one such potential feed ingredient. It is a good source major minerals as well as trace elements (Suresh et al., 2006 and Suma et al., 2007) . Recent attempt revealed that the SPR can be included up to 10% in layer rations without any adverse effect on bird performance and egg characteristics (Suma et al., 2007) . However, there is a paucity of information in the literature on the effect of SPR along with biotechnological agents such a s exogenous enzymes and nutrient utilization enhancers on the performance and egg characteristics of layers. Hence, an experiment in layers to study the influence of SPR with some potential biotechnological interventions on egg quality traits was attempted.
MATERIALS AND METHODS
A control diet containing shell grit, calcite powder, di-Ca phosphate and salts of pertinent trace elements was prepared as per the specification of BIS (1992) . In the test diets, the sun dried SPR was included at 5 and 10% levels at the expense of relevant mineral contributing salts. Further, the diets were supplemented with either lipid utilizing agents (lipase @ 0.2 g and lecithin 2 g/kg diet) or NSP degrading enzyme preparation @ 0.5 g/kg diet or together to result in another set of nine diets. The ingredient and calculated nutrient composition of the experimental diets are given in Table 1 . One hundred forty four BV-300 commercial layers of 40 weeks age were distributed randomly into 36 replicate of 4 birds each. Each diet was offered to four replications of 4 birds each in colony cage units. The birds were maintained under standard managemental conditions. The trial lasted for 84 days which was conveniently divided into three 28-day interval periods. On the terminal day of every 28-day interval, all the eggs produced from different replicate groups were collected and were weighed individually during the experimental period of 84 days. Further, on the immediate next day, each egg was broken and the entire contents were carefully placed on a glass slab for egg quality study. Albumen index score was calculated as the ratio height and d iameter of thick albumen (in mm) which were measured by Ames® spherometer and by Vernier Caliper respectively. Yolk index score, the ratio of height to diameter of yolk calculated in similar way. Egg shape index expressed as a relationship of length and breadth of the egg (in cm) obtained by using Vernier Calipers. The height of albumin was recorded at two consistent places by using Ames Haugh unit meter to obtain the Haugh unit score. The shell pieces devoid of shell membranes at broad end, narrow end and middle band were selected and their thickness were measured using a d igital calipers as described by Ounmodde and Oguntela (1971) . The average of all the three pieces was represented as shell thickness. The colour of yolk of every broken open egg was scored by matching biotin-0.08 g, Organic Nutritive Carrier.Q.S), Oxymycin-500 g, toxin binder-750 g, choline chloride-500 g and hepatocaare-100 g (contrast) technique using Roche yolk colour fan (Roche of the experiment nor for that matter cumulatively. As Company, 1969) .
regards the main factors, both SPR and biotechnological The data was subjected for statistical analysis as per agents also showed non-significant (p>0.05) variation Snedecor and Cochran (1989) and the comparison among different groups. The values with reference to the among means were made by Duncan's multiple range SPR level ranged from 77.22 (10% SPR group) to 78.05 test (Duncan, 1955) . The values so obtained were then (0% SPR group) on cumulative basis. As far as the arranged according to treatments and main factors wise biotechnological tools were concerned, NSP degrading under each 28-day period as well as cumulatively.
enzymes supplemented diets produced better shape
RESULTS AND DISCUSSION

Composition of SPR and biotechnological agents:
The sun-dried SPR employed in the present study contained 92. 83, 23.95, 11.80, 13.73, 11.95, 38 .57 and 4.93% of DM, TA, CP, CF, EE, NFE and AIA, respectively, besides 4.90, 1.25 and 1.35% of Ca, total P and Mg. The ME content was 1105 kcal/kg (Suresh, 2007) . Each g of NSP degrading enzyme preparation used contained 2500, 1000, 500 and 250 units of xylanase, beta-glucanase, cellulase and pectinase, respectively and the experimental lipase contained lipase-500 units/g. The influence of different treatments and main factors on the q ualities of the eggs of experimental birds fed different diets during different periods is presented in Table 2 and 3.
Egg shape index:
The result did not reveal any significant (p>0.05) differences during different periods index (78.32) than with lipid utilizing agents (76.71). The results suggested that the SPR at any given level in the diets did not affect the shape index of the eggs and such results were also observed by (Suma et al., 2007) .
Albumen index:
The mean albumen index values pooled over the periods ranged from 4.36 (T and T ) to were non-significantly (p>0.05) influenced by the main differences in yolk colour between control and SPR factors, SPR level and biotechnological tool. Similar to included diets. Also observed was the fact that the SPR albumen index, there was no definitive trend in either based diets did not enhance the yolk colour intensity SPR or biotechnological tool. This revealed that HUS which otherwise would have been possible in view of the was not affected by the inclusion of SPR and none of the fact that the SPR per se appears to be rich in colouring biotechnological additives improved the HUS. pigments as that with forages (Reddy, 1979) .
Yolk colour: Egg yolk colour is an important quality Yolk index:
The values at different intervals differed noncharacteristic from the consumer point of view. The significantly (p>0.05) among different treatments. The influence of different treatment diets in imparting colour effect observed when the data was analyzed on the to the yolks was found to be non-significant (p>0.05) at basis of main factors was found to be non significant different periods of experiment. As regards main factors, (p>0.05) as regards the SPR factor was concerned, the y olk colour scores were significantly (p<0.01) while the biotechnological tool revealed significant affected by the SPR factor on the 56 day with a highest (p<0.05) differences only on 1 day of experiment which th Roche yolk colour fan value being 6.78 (5% SPR) as was obviously not due to lipid utilizing agents, NSP against lowest value of 6.20 (control) and significantly degrading agents or their combinations. Stability of yolk (p<0.05) on cumulative basis (6.73-0% SPR to 6.93-5% as reflected by higher yolk index scores is important SPR). Infact such trend might be due to the chance factor from the point of shelf life of eggs as well as the as e vident by the fact that during preceding and hatchability. Since SPR contains large amount of lipid successive 28-day intervals as well as between control portion (11.95 %), it might cause mottling of yolks and and 10% SPR based diets, no significant (p>0.05) affect yolk index, which however did not occur in the A. differences were surfaced. For the biotechnological tool study even at 10% inclusion of SPR. The results factor, no significant (p>0.05) differences were observed obtained were in agreement with the findings of Suma et during all the periods as well as cumulatively. The al. (2007) who observed no significant (p>0.05) results were in conformation with the findings of Suma difference in yolk indices between diets containing SPR st at 0, 5, 10 and 15% level. Thus, it was inferred that egg Summers, 2001 ). Inclusion of SPR appeared to have quality is sustainable with SPR even up to 10% in layer effectively contributed the said nutrients to support diets.
optimal shell thickness since they were quantitatively replaced to the extent that could be contributable from Egg shell thickness: Shell thickness is also a n SPR even at 10% level of inclusion. Similar observations important egg quality factor, which is dependent o n were also made Suma et al. (2007 (Leeson and to 10% in layer rations effectively as a source of minerals substituting the expensive conventional feed ingredients without affecting egg quality, however.
